The external transport number 1 in pure molten zinc bromide has been measured as a function of temperature using a porous plug as velocity reference. The results can be described by the equation (obtained by least squares fitting) *Zn++=0.791-3.68 x 10-4 (7-394) (469-562 °C) where T is expressed in degrees Centigrade. The result is in excellent agreement with values calculated according to the so-called "new formalism" developed by LAITY *> 2 .
Measurements of external transport numbers in pure molten salts require a choice of a reference frame. The fact that this choice is not only an experimental problem but actually defines the quantity to be measured has been clearly established by LAITY 1 and KLEMM 3 in two review articles. Thus the measurement of an external transport number (in a pure molten salt) is in effect a study of the interaction between the salt and the chosen porous separator between the electrode compartments. Different separator materials tended to give similar experimental results 4 and this fact was taken as an evidence that a property of the salt only (and not of the separator material) was measured. A closer analysis of the plug materials used (glass, porcelain, asbestos, aluminum oxide) shows however that which the obtained experimental accuracies there is little reason to expect any noticeable effect when these materials are interchanged since they are chemically similar to each other. (Work prior to 1964 is summarized in Ref. 3 ). Moreover, careful experiments 5 showed a small but significant difference between the observed transport number of the nitrate ion in molten sodium nitrate when a pyrex glass 6 and a selas porcelain 7 separator was used. This result does not invalidate measurements of external transport numbers as such, it merely restates (the already obvious) fact that the composite system molten saltporous plug is studied 8 .
The justification of an operationally defined quantity such as the external transport number lies in its potential usefulness. It has been shown 9 that 1 R. W. LAITY 
Experimental
Commercially available zinc bromide (Riedeld e H a e n AG., Seelze-Hannover) was vacuum distilled and stored under vacuum until the time for the experiment. Reagent grade zinc metal (E. Merck AG., Darmstadt) was used for the electrodes without further purification.
A method similar to that of FISCHER and KLEMM 11 was used. The metal and the salt were molten under vacuum in the upper part of the experimental cell (see Fig. 1 ) and the experiments were performed in an" argon atmosphere. A Pyrex glass frit (James A. Jobling & Co., Ltd.) with diameter 10 mm and thickness 1.5 mm was used as a separator between the electrode compartments. The mean pore diameter of each frit was individually measured by the factory and it ranged from 0.9 to 1.4 microns (corresponding to porosity grade 5). Veridia precision-bore vertical capillaries with a diameter of 2.00 mm were used and the salt level changes during the electrolysis were recorded with aGriffin & George (London) cathetometer. Three separate furnace windings were used in order to eliminate vertical temperature gradients. The heating current was supplied by a voltage stabilizer (Philips PE 1002 Elektron). The temperature during a run could be kept constant to better than ± 0.2 °C (which is the accuracy of the temperature recording equipment). The practical upper temperature limit was about 600 c C since the cell was made of pyrex glass.
Electrolysis currents of the order of 50 mA were used in order to keep local heating inside the frit low. The temperature was measured with a thermocouple pressed against the cell wall at the edge of the frit. Thus most of the heating effects inside the frit were not recorded by the thermocouple. This local heating can however be estimated with good accuracy as follows: The hydrostatic flow of salt through the cell is almost entirely determined by the viscosity of the salt inside the frit. Comparing the flows when known alternating currents pass through the cell to the flow without current (when the frit temperature is equal to the furnace temperature) gives a measure of the change in viscosity due to local heating inside the frit. This change is converted into a temperature increase and thus the true frit temperature can be calculated 12 . The maximum power dissipated inside the frit was less than 1 watt which corresponds to a temperature correction of +5 °C.
The external transport number is calculated with one of the two equations 11
VZuBT2
VZn + and thus both equations could be used although eq. a) was preferred due to its simplicity. The experimental cell is shown in Fig. 1 . A more detailed description of a similar apparatus is given in Ref. 9 .
Molten sail (ZnB^) 
Results and Discussion
The experimental results (46 independent measurements) can be summarized by "least squares" fitting 15 in the equation «Br-= 0.791 -(3.68 + 0.59) (7-394) x 10" 4 (469-562 °C)
where T is the temperature in degrees Centigrade. gives a tzn** of 0.76 at 450 °C as compared to the experimental value 0.77 (see Table 1 ). A similar comparison is not yet possible for zinc chloride since no reliable self-diffusion data are available 17 .
It has been noted elsewhere 11 that the pore size should be larger than a certain (yet unknown) critical size in order to avoid influences of the pore size on the transport. The critical pore size is very small since the external ion transport is determined within a few ionic diameters of the interface between salt and pore wall 1( 9 ' 18 . This view is supported by the results of the experiments by LAITY and SJÖBLOM 9 ' 18 where a change in the properties of the double-layer at the frit-melt interface produced a pronounced change in the observed transport number. Moreover, different frit materials do give different experimental results 5 -9 ' 18 .
A comparison between experimentally obtained cationic transport numbers and the corresponding values calculated according to LAITY l ' 2 is made in Table 1 . The accuracy of the calculated values cannot be expected to be better than about 10 -20% in view of the errors involved in the self-diffusion measurements. There is nevertheless a remarkable agreement between the two sets of values for all salts except PbCI2 and PbBr2 (and perhaps CdCl2) • An attempt has also been made to predict the temperature dependence. There is reason to expect some success since the temperature dependences of the diffusion and conductivity data are often more accurately known than the absolute values. Unfortunately only few transport number experiments have been accurate enough to detect any temperature dependence at all. Nevertheless the direction and magnitude of the temperature dependence is reasonably well described for AgN03 and ZnBr2 while T1C1 is somewhat undecided. There is of course no reason to expect agreement for PbCl2 and PbBr2 . The calculated values cannot be expected to be accurate to better than +10 -20% due to the errors involved in the determinations of the self-diffusion coefficients. The errors stated in the "observed" column are the reproducibilities reported by each worker.
to be found in the interaction at the salt -frit wall interface where the value of the observed transport number is determined. A larger fraction of doubly charged positive ions (in this case lead ions) than of singly charged positive ions will be immobilized in this layer due to electrostatic interaction with the (negative) oxygen ions in the glass surface. Thus a greater fraction of the current will be carried (relative to the glass surface) by the anions in the divalent salt than might be expected from the theoretical equation (which holds for the monovalent salts according to Table 1 ). The reason for the agree-
